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1. Introguction

in April 1901l Mikhail Suslov, in & speech at the Indien Commnist
Pexty Congress, asserted that the USSR was producing more machine tools#®
than the US.1/ This wes apperently the first time that the USSR hed
publicly recognized what hed been evident for some years--that the USSR
was far outproducing the US in metalcutting machine tools. Until Suslov's
statement Soviet newspapers and trade journels hed hemmered at the theme
that the USSR mst overtake the US in production of mschine tools, even
though, &8s early as April 1959, Allen Dulles had %told a meeting of the
Edison Electricel ITnstitute that Soviet preduction of machine tools was
four times that of the US.2/

The USSR hes beea outstripping the US in volume of production of
meteleutting mechine tools since about 1954. Soviet production of
metaleutting machine tools in 1961 waes offiecially reported to have
been 16L,000 units.3/ By comparison, the US produced 40,363 units®* of
an sverage valae of $1,000 or over, the category that is belleved to be

reughly comparable to the Soviet productlon figures. In the production

# In this siudy, mechine tools are classified as metalcutting or
netelforming. Metaleutting machine tools ave defined as power-driven
machines wot supported in the havds of an operator when in use, designed
To wemove metsi in the Iorm of chips, turpings, snd borings, a&nd include
honing machines, lspping machines, grinders, and electro-erosion aund
ulirasonic machines. Metalforxming mechine tools are defined as machlnes,
gither power-driven or mamually operated, but not supported in the hands
of an operator vhen in vse, designed to press, forge, emboss, hammer,
axtrude, blank, spin, shear, or bend metel into shape. Formerly the
term "macbine toolV usuelly referred to metalcutting machine tools, and
the term "metelvorking machinery" both to meteleutting end metelforming.
Carvently, the term "machine tool" generelly includes both metaleutiing
and metalformiag nachinery.

#% Pecanse of a lack of information on production, dste for the U3
are for shipmente.
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Puring this period the Soviet machine tool industry ves operating uv
full cepeclity and vas expanding in oxder %o meet the rapidly increasing needs
of the macbipe building evd metalvorking sndustry; whieh by 1950 hed regained
the prevsy level of production aw_i' was on the thresbold or &n AuMiTious

progrem Of expansion that was %0 result in an increase in gYOSs outTpuL Auring
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the 1950°%s of about 15 persent anmnuwally. As a result of the priority

mecoxded to 1t, the machine tool industry increased its gross output during
195%1~55 &t & faster rate than that of any other branch of mschine building
sod metalvorking.6/

In the U8, protuction of metaleutting machine tools fluctusted widely
during 1951 to 60, incremsing sbarply during the Korean Wer, maintaining &
steady level from 1954 to 1957, and dropping after 1958 to ebout the pre-World
Har II level. Fewer metelcutting machine toole were produced in 1960 then in
1950, but value of output incressed nbout two-thirds during this period,
reflecting & doubling in the averege cost per machine tool. At the end of the
decade the USSR was produeing 3.6 times as many metaleutiing machine tools as
the US, with an estimated value 3.9 timeg that of the US.

Yn the US during this period the elready msture metal febricating
industries posaesaed an adeguate inventory of machine tools in terms of
wInhers. G‘r@wﬁ.ng 2t a much slower rate than theilr younger and smslier
Soviet counterpaxrts, the US wmetel febriceting lndustries elso needed fewer
machine tools for expavsion. The problem of techrical obsolescence of US
machine tools was & pressing one, but inebility to sesure fest tex write-
offs of new machine teols may hewve hampered the replacement of the machine
ool inventory that many industry offieials felt should have teken place.

Sonbioved growth of Soviet production of metalmtting' mechine teools
is expscted for the rewmsinder of the 1960°'s. Production for the last
three years of the deven Yeaxr Plan (1959-65) should continue to increasse
at ebout 5 to 6 percent a yemr as it has for the past three yemrs (1959-61).
This rate would be sufficient to ensure fulfiliment of the Seven Yemr Plan

zool for the production of 100,000 to 200,000 metalcutbting mechine tools in 1.965.1/ A
S
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chatoment bv an “observer® in Ekonomichesgaye Uazeta of Ly Msy 1961 that

S7C,000 metsizutting machine tools would oe produced in 1965, later repeated
4y several other spokesmen Ior the incustry, suggests thai the Sewen leay
wian posl pay have been vevised sharply upward. 1o meet vhe higher iigure,
she “industry would have YO achigvengn average supual inerease OF slightyy
syer 13 percent for the remaining years oi the Plam. $£% 48 uniikely that
suen an acneleration of output can be achieved by'19650 Xor do the modeat
soal Tor 1962 of 170,000 and the fulfililment cf the six mcnths plan For 1962
indinate that the 270,000 unit figure for 1965 is a firm gealay

Paexipg fer into the future, some Soviet 1ndusfry spokesmen Leve
ciained vhat by 1980 the USSR will be produeing 600,000 mefaleuttirg
machine tools annvaily. This figure probably is a rough projection of the
arodustion required to support the planned increase in the owtput cof the
metal Tabriesting industries; and undoubtedly sssumes tue continued use of
sredominanitly conveniional petalworkiog proceages. It fails ©o take into
assount the replacenent of conveational metaleutting by metaifomming, new
processes oy removal and shaping of meta:i, and the greatly ipcreasing use
af plesties in place of metal.

Wo authoritative voice in the US has dared hazard a guess On the
s#nane of tae US machine tool industry by the end of the current decade;
much lese on tvhe situation in 197U. indeer the prospects for tne next two
oy Three vears sye anything bui slear. Chences are that production of
wehaicutting machine tools will inerease 1n the pext few years in texms
of wvalwe 1Ff not in aumbers. Fumbers necom: less sigpificant when one
semsiders tbat the new machine tools being produced bave o far greater
capacity for meval ryemovel than the tools ithey replace. Furthermore,

in the US, as in the USSR, new methods of wemoval of metal currentiy
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dav opad way repiace corvemcionul wethods W & gignificant cegree.

0f Comparison ox Uz apd buuu’. r’z‘tfduzmen oL Macnx,m» LooLs

sane LOmAg in the 495 and the USSR

fomparison of produeiion of

& af the leek ¢ adequate detail on the produet mix

er zach sowmbry, Soviet sSatistics on the yusulity of prodwetion are

301

g..«

#Fairly dewailed but non*hm"* “wc laoge CMULDUS 2aGEEOTies. WAd R

gnive »F gutput has not veen reported. Assessment of the Us position
s 'iffnuf.imteq v um» exictence oi owe sets of figures fox the production
o maeiie bools, ohoze of the Buvsatw OF mne Uensus aixi thcse ol Gae

MBA).
omad Mashine Yool Builders Ass;;:‘;eft:;i_z;‘t:u:“vr/ fhe vust differenre potweeh

Swe Tao 3a apparent from stubtisties on pruduction oF medol udting machine
taols ie hhe 18 im 1501, which tovalied iz2h 054 unive acsording wo the
cru of the Census 2nd 2,00 wios accowding to tue NITBA. 2/

iae oy cubpuu the wwh Qxgani-

LIF R

LnTions were SLen closer. vaiwe of oubput of melalcutiing wackine tools

ne Go hne Baresn oF Gl UsNIus Was $951 million, ascording

Lo THTBA S507 millior. A COmparison O e statistivs on outpuv Y

se wwo oreard zavicns dncing the last vhree years is shoun in Yabie 2.

US: Produotibn of Netalcutting tschine Tools
199961
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124,054 28,600
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...... PRA.  The Bureau of the Jareus specificaliy excludes "low=-priced b

GF anaii pize apd iight QQUBUINCLIoNn... desigeed primarily for the aome

TR IROD, laboratoxy, Or SepTLoen SHODe " if both orgenizations use the

soame efiiotion of machine Tooll, whe igures should be simiiar. The

sopEnie v somiiarity of e vaiue Uigures suggests that a subsianilal

wioptTEion of the units r/gowiel JY Lensus cop3ist of maenine tools of
e yalue. This bhypotrraic is verified by the Dureew of ithe Census

e sisbles whaoh reverdi dhet of the 124 (34 metaleutting maeninz tools

saboped i iwnk, £3,09L, ov O peccany, were of an avezuge viles wuder

Thig eelsslonsoip Tor selsaited (asasosies ol meitaicutting nachine tonls is

shoen fa she sollowing tsbulasioa:

: shipped

il wnder g)l«ﬂ(}!,ﬂj $.1,000

Py

frernag value W

4 wita an aversags
G ban Dhober  an averuge veld wvalue ol under

05 87
A11 retalicoveiing ) A . ;
waiioe tools 12h,054 83.691 21

ERtIN g By idon mechinsy 22,778 20,202 188

Jeindisg end o - 19"
peilehing mochine oY 73 37,70 423

5 Lathes 56,114 ' 6.567 508

EE AN A11 other metaloutiing
aszaive tools {extydh
thage designed Proyerily
Tos hose woukshops.
lakorebovies, gHEraNE.

#hm ) i, nh 15,790

ot

¥

e faeeean of tha Censun Yiapsifisg these low valug merhine tools as

© dpipstrisl bypeg, Yhe very low average value and the large guantities

ot
Juby

ouspgest, however, that Vwere is 2 consllierable number oF the home workshop
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sud sexvice ghop varieby in these stauistics.

m

Ynether or not thie is the case, Bureau of Uensus siatistics on

W ed

2ohai mmshers produced canrot be used satisfactorily for purposes oI

compneison vith dhe USSR. Anelysis of Scoviet catalogs and other literaturs [*
tn wmehine tcols indicsates that the Soviet produet mix ineludes few models g_;
of tha Gype that would cost under $1,000 in the US, except for a bench ]
swiily ot vhich about 5.000 are produeed annua; iy im the USSE; and perhaps '

3,500 o the 37,000 lathes produced iu the USHR in 1960.

Ty uchieve roush eowparability of US apd Soviet production in =

i

gemmbitative teraes, bWhe Bureau of the Cepsuy category of petaleutting

savhine Teols of an average value of 51,000 or over appears %0 be the best

sl |

ceprepensecive of US produetion of machine toolg. Thus in 1961 the US

8

shoot 42,000 metaleutting macaine Gouls. LY annoupsed Soviet

wogduesion is veduced by 8,000 wmits o adjush for the lathes and bench

Fdila Ghew would cosd less thap 41,000 irn the US, Seviet production in

1063 would be 155,000, or 2.9 times that of the US.

zon of U8 snd Soviet wrodvetion of meveicuiting machine tools

R e

= ‘—;

Ly uabemorw vhows a ecoumepaing Soviet lesd for all catagories for which

aripon ean be made, sxcept for boriug mochimes. Sowe important

A

miiiing mehines, grinders, and vertioul

e o the preseace in the US

*isyge pumpsrs of machine tools of Low value. ‘fhis compariescn
pege 9. 7
£ cstegmmes 1s shova in Yebie 3, / Alfhough imporvant indusirially,

e

in Toble 4 constituts only s small percentage

o' wmets lewhning mechine tools in either country.
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US and USSR: Compsariscn of Production of Selecfed Categories of
Metaleutting Machine ToolslO

1960
Units
_ ' Ratio of
Category U _ USSR USSR to US
Slotters 51 733 1h.h to 1
Planers W 433 10.6 to 1
Radial drilling machines 489 k,121 8.4 o 1
Shepers ko2 2,533 5.1 to 1
Broaching machines 176 600 3.4 to )
Gearmaking machines 1,243 3,313 2.7 te 1
Turret lathes 1,599 3,583 2.2 to 1
Auvtomatic snd semi-

automatic lathes 2,275 h,27h 1.9 to 1
Boring mechines 1,523 1,31k 0.9 t0o 1

In order to obtain a comparison more meeningful than that of
numbers produced, a comparison of production by value has been estimated.
The Bureau of.the Census provides a value figure for US production, but the
Soviet Centrsl Statistical Administration does not provide such a figure
for the USSR, It was necessary, therefore, to obtain an average value for
each category of metelcutting mechine tool produced in the.USSR and to
multiply the average value by the number of units producsd in that categeryn
The year 1960 was selected because it is the last year for which the USSR
reported production by category. An article by Prokopovich provided saverage
costs (sebestoimost') in 1956 of most categories of machine tools. Values
of the remaining categories vere eétimated on the basis of an analysis of
the types of machine tools contained in these categories. The result is
an estimate, shown in Tsble 4, page 10, of production of metalcuttlng
machine tools in the USSR in 1960 valued at 3.6 billion pwesIJFéTr" rubles.*
A comparison of the prices and technical characteristics of selected
Soviet and US models, which was made several years ago, indicated a ruble- .

rubles
doller ratio of 1.T/to US $1 for metalcutting machine tools. The use of’

¥ Ruble velues in ti:is report are given im old rubles (rubles in use before
the Soviet currency reform of 1 January 1961).
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Pable i i

TAR:  Bstimated Value of Production of Metalcutting M&ﬁniﬁe Toolis
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Teousand Rubles

oo ok

Prodaction Lrerage Value
e e LategoTy e iTUoits) per UnitS Total Vaine
Lethes ~setat 35,968 12.5 L&2,300
Turret latbes 3,583 12.5 b, 788
Antonaisiec and semiantomatic
lathes 4,274 32.0 136,768
Milling nechines 16,138 18.1 292,098
Gesrmaking nachines 3 313 36.0 119,268
Boring 1,31k 83.2 109,328
Planers 133 80.0%/ - 34,680
Shapars Z,533 1h.5 36,728
Slothers 733 15.9 11,655
Broashing mechines &0 30.2 18,120
Grinding machines 7,439 21.7, 161,426
Tool and cutter grinders 4 3h3 7,52/ 32,572
‘Yertical drilling machines 31,769 5.9 187,437
Radial driiling maciuines 4,121 27.9 114,976
Spesial, specialized and :
wnit types 22,138 75.08/ 1,660,350
Other {such as shazpening,
olt~-threading, snd nut- i
tapping %ools) 158,807 10.02/ 158,670 E
TCTAL 3,560,921 b

et I R A2 AT

2 P 8 S TP AL SRS AT 5y e

a. Unoless otherwise indicated, from £. Ye. Prckopovich, "Methods of f
Tetermining the Effectiveness of Modernization of the Existing [
Irveatory of Metaleutting Mechine Tools" in Ekonomicheskaye b

!
|

effakbtivoost® kapital”nykh viozhenilyy 1 novoy tekhnikl, MDSQOﬂ;
Sotaekgiz, 19%¢%, p. 325G,

b. Estimated. P

w 10 - ;
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this ruble-doller ratio results in s Soviet production for 1960 of US
$2,106 million compared with US ehipments in that yesr, as reported by
the Bu_rea.u of Census, of $539 million. Thus the value of produetion
in the USSR in 1960 was 3.9 times that of the US. o

A rough estimate of the ruble value of scvie‘a production of metal-
cutting machine %ools can be obisined by another method. A Soviet source
states that output of the machine tool irvdustry in 19958 wes 1.31 percent
of the grose output of mechine building and metalworking.ll/ Avother
Soviet acurce states that meteleutting mechine tools comprise 80 percent
of the cutput of the mechine tool in.auatry.;_a_,_/ Ehrushchev reported ab
the XXII Rerty Congress that the output of machine building and metal-
working in 1960 wes 340 billioa rubles. Thus:

340 zx 1.31x0.8 = 3.6 billion rubles

The striking colncidence of the two estimstes should not councesl

the defects in the respective methodologles. Conecerning the first estimate,

1% should be noted that average costs were used rather then wholessale
prices on which the ruble-dollar ratio wes based. Aversge wholesale prices
would heve been several percent higher. Another defeet was the fallure

of Prokopovich to provide average values for two categories that together
comprised 24 percent of the machine tools produced in 1960, and for which
aversge values were epstimated. Another problem is the probebility that
average values given by Prokopovich would have been somewhat higher

in 1960 becmuse of the upgrading of the Sovlet product miz after 1956,

the year for which the average values vere applicable. These defects

- 11 -
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in the eggregate probably resulted in &n undersiatement of the Soviet

rosition. The second estimaste also has drsubacks, for it ies possible
that the share of the machine tool industry in the total ocutput of
machine building and metalworking changed slightly betweeen 1958 end 1960.
A finsl opportunity for error occurs in the ruble-dollex ratio used.
An unweighted arithmetic average of 1.7 to 1 U3 dollar is believed to
be more valid for the sample studied than the unveighted median average
of 1.2 to 1. The ratio selected was based on 1955 US and USSR prices.
Although the USSR still used 1955 pricee in 1960, except for models
introduced since 1955, it is believed that US prices for machine tools
increased during this periocd. A ruble-dollar ratio caleulated from
1960 prices, therefore, probably would be more favorsble to the UISR.
Comparigson of US and Soviét production of metdlfoming machine

tools presents difficulties &s perplexing as those encmtefed. in comperi-

sons of metaleutting mechine tools but differing slightly in nature.
Soviet siatistica on meta.lfoi‘ming maehine tools do not give the break-
down into categories that is glven in the statistics on meteleutting
machine tools. In the US NMIBA gives no figures for production in terms
of units, so that the only unit figures avalleble sre given by the Buresu
of the Census. As is the cese with meteleutting machine tools, the
Census figures contain a substantial number of types for which there
are few comparable models in the Soviet product mix. |

in order to achieve yrough ccaparability of US and Soviet statistics
ocn metalforming machine tools, it is therefore necessary to adjust agsin
the US Buresa of the Censve figures. To use the figures for tools of
an everage value of $1,000 or over, as was done with metslcutting machine
tools, probably would understate the US position, for there are believed

to be a number of simple models in the Sowlet product mix that would cost
Approved For Release 2000/04/19-: CAA-RDP79T01049A002600010002-0
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eliminate specific cetegories which are not believed to be ineluded

in the Soviet statisties -- manual presses, manuel punching and shearing
wachines, riveting mechines, metal container making machines, die casting
machines, mechines for weaving and other wire fabrieating, wire drawing
machings and draw benches, sploning lathes,* marking mechines, and
koorling mechines. Eliminetion of these categories would reduce the

1961 ehipmente by 16,739 units.

There is scme doubt es to whether or not the 10,026 “"other bending
and forming machinss" of an average value under $1,000 in the Census listing
would f£ind counterparts in the Soviet produet nmix. For lack of detailed
Information on this category, however, it was decided not to elimivate it.

After edjustment of the Census statistics, a flgire is obtained for
production in the US in 196l of metelforming machine tools of 28,828 units.
Soviet production of these machines in 1961 wes reported at 30,500.

The value of the 28,828 unite used to represent US production in
1961 was $191 million. The NMIBA reported shipments of only $149 million
in 1961, |

@uentitative comperigone of US and Soviet production of machine
tools, even by value, do not reflect the productive capacity of the machine
%oolg tuilt in the two countries. Comperisons of technieal charscteristics
indicate that US machine tools generally are more complex, more highly
entomated, and wmore productive than similer Soviet medels.

W. Product Mix
The product mix of metaleutting mechine tools has become increasingly

gophisticated in the USSR in recent ysars. The munmber of type-sizes in

# Gpinning inthes were excluded only becsuse they could not be
extracted from the group in vwhich they were lumped.
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nreduction increased from 384 in 1950 to 788 in 1955 and to approximately
5,000 in 1950.5% The Seven Year Plan calls for production of 1,500 type-
sizes in 1955, but there was an indication in 1961 that the planned number
had been reduced from 1,300 to 1,200 probably as a result of greater emphasis
o0 ptepdariizetior and the droopping from produstion of an inereased number
o obsclet= mgdels.ééf

The wpgrading of the Soviet product mix also is evidenced by changes
in the volume of produciion of wariocus catuegoriss of machine toole. The
snare of lathes has decreased in the past decade from 34 percent to 24 per-
cent of the total production, and the shave of sutomatic and semi-autometic
isnthes hoas increased from i percent to 3 percent and “precision” machine
toois from 3 percent to 7 percent. Changes in the composition of the Soviet
meonnet mix are refiected in Table 1. page 3, which shows production for
1550, end for 1958-60, by category, as vreported by the Central Statistical
Adwinistration of the US3K.

Yurias the 1950°s the Soviet mpachine tool industry emphasized the
@?ﬁdﬁééion af heavy meachine toolr - lathes for pasrts 10 feet in
diometer and 90 feet long, +ear hobbers Tor gears up to 20 feet in diameter,
wnd vertical boriog mills with capocities for parts 80 inches in diameter.
Since avout 1959 the industyy has placed more empaasgis on increasing the

oroportion of small size and vrecision machines, sueh as tool room lathes

it lese than iZ2-inech swineg, high speed drlile of less than.1/2~inch diameter

oopacity, snd fine-pitch mrecision nobbers,

S

Hipos 310858 %

-,

e USSR has build muny prototypes of numerically controlled

weenine woois., including lethes. mitlicg machines, drilling machines,

aovizontal and vertical boring miltlis, and Jig borers that perform the funciions

of wtomatic npositioning, tool changing, and two and three dimensional
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aunitiaating. Open-loup und closed-loop control circuits thot are .coto ted
wi punehed ¢ .rds, punched tape, or magnetic t.pe .re used in these rachines,
iz USSR has not bullt so many numerically controlled mashine tools as has
the US. Instead. the USSR has developed a varlety of modular numerical
control uvaits for use on machine tocls. These units surrently are being
tested under actual production conditions. In addition, the USSR also has
dereloped a number of machinpe tools with plug board type program ‘controls
that oxre not nmmeric 11y controlled. The programe are preset by mechanienl,
hwiraulie, 'nd electromignetic mesws. It nppears that the USSR is del ying
wuss produetion of both typer, numerical and plug board, until it is decided
which is more 'moropriate for sach category.

T the -rea of electrical diseharge methods of metal remow:l. the
USSR has advanced rapidly, having built 95 unite in 1958 and 200 in 1959;
00 were planned for 1960,}2/ |

There also hos been comsideradle emphasis on producticon of automatic
tines Tor the Soviet machice builldaing and met lworking industries und of
#iandardized components pd wnit he ds for incormoration into theme lines.
in the last few years. several new wlante have been built und at least
thvee plants have been converted 4o produce this type of equipment. Soviet

yroduction of these lines has been c# follows:L0/

1959 160
19060 153
1961 1€9 (est.)
31962 219 (Plam)

Tae size of these lines also is irewreasing. 'n 1059 the most complicated
trapsfer iine on which informatior ig av il ‘ble contained only 30 units,
viereas 85 power uniis were used 4n a single Line in 1960. a large number

ever in the US. The majority of mewly built transfer lines in the USSR

- 05 -
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w2 ailososed to the motor vehiecle industry and most of the remainder to - B
the bearinge, cgricultural mochinery, and tracktor industries. g

Unpiig the entive period of the Seven Year Plan, 1,722 automatic B
fdnes are to ve built. The majority of these will be transfer lines. Others B
will e lines composed of general vurpcose machinee integrated with hent E
treating apd inspection equipnent when necessavy. i‘ransport devices are B
uged in such lines to convey the part through all engineering opevations; &=

wharding with a rough vlank and ending with the finished machined precduct.

I she avea of metalforming machine tools the Soviet product mix is F’ |
iexé acegunte Tor the needs of the warious industries. The USSR has dbuilt H
wixce bhan BOO type-sizes, but meny are prototypes and not yet in production. E
fovewz the ovototypes build im 1960 are high-speed hyé_xaulic presses, rotary F:

| GHAZETS, luigh-speed noild headexrs and multistation mechanieal presses, all
“ypts thot e prineipally used for production of consumer goods. These
wivichypes veszemble Hestern models and are believed to bde of higher quality
o the earlier Soviet models.

Moes of the mei:nlfoming mzehine teols Bullt in the USSR are general- i ,
wavpone presges (wostly mechanicel), hammers, shears, andaudbending machines. E
Hove sophistisated types, such as those for spin-forming/ stretch-wrap- }* .
ToFwing are buiit, but most of these ave Just emerging from the F |
prveobype atage. i% |

Therz bag been considerable emphasis, housver, on building very [

Large metaiforming mochine tools. The USSR hag bullt an 8,000-ton mechanical -

vrast, a 30,000-ton forging press, a T0,000-ton forging press, a 20,000-ton i

srhrusion pyess, s 100-ton-meter counterblow hamaer, and 6-ineh horizontal B

Tovging mashines. : [ =
- 36 - z
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The guality of Ssviet machine tools, both metalcutting and metal-

forming, when comparsd with Western models, rums the gamut in techmology
end crafismsnshiy from obsolete to highly advanced types and from poor
to very good in workmanship. Materials are good, and desigms ere |
functionally sdequete. Almost 811 Soviet models, however, ere underpowered
compared with US machine tools of similar size. Soviet industry officials
heve besp vealistic in sppraising the quelity of their ovn mechine tools.
Results of n conparisen of Soviet and forelgn mwchine tools eonducted by
the Experimental Sciemtific Resemrch Imstitute of MHetalcutting Machine
Tools (ENIMS ) and published in 1960 showed that of 270 widely used modsis
of geneys) purpose Soviet metaloutiivg mechine tools, 20 surpassed, 210
vere the sexe, aud 40 were below the level of compareble foreign models. 17/
V. Organizatien of Production

The Soviet machine tool industry copsists of about 170 plamts, of
which 60 arc specislized producezs. Fifty of the specizlized producers
produce metalentting machine tools end 10 produce motalforming mechine
toole. In the US ia 1958 there were 505 establistments having 10 or more
euployees caugeged 1a the production of mechine tools, 315 preducing metel-
cutbing wachine tools and 190 producing metelforming machine tools.

As & congeriscr of the relstiwve size of the industvries in the two
countyics, these statisties ars misleading. I'n the UB & relatively few fimms
doninpbe produvetion of most of the major categeries of mechine tools. Taree
fivas ave prespizout in the ficld of geer making machinery; three Tirms make
asat of the milling mechines, and two firms produce most of the iatermal
arinders. Iathss are en excapiion, for thers are a punber of Pirms competing
in thie field. Xn the USSE a somewhat similsy specislization socurs. Almost

- 17 =
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~1i of the gewr uachinery is mede in three plants. Most of the milling

bkl

grubineg are monutaciaved of Gor'lkiv and Dmidrov., Almost 21l yadinl driils

axe produced at o plant in Cdeasa. In 1960, 80 perecent of the machire
“rle praduced ware mopufactured in pinnte which specialized in machine
Loals Y A though compr-ble flosures are not wallable for the U3, a

G odmpgeos of sposi o lization i suzgested by e fact that in 1958

82 waveens af the shiuments of metalcutting machine toois by value were

ared 8% paraent of the o pradunts shipped by this industry.

T Sovieh mochinn tonl indwityy, conbined

gree oFf ekantoapiizn Sion of machine 00l corponents and .

T models, permite o high ryate of pawduetion of the more

Tpis is acecmpiished by the use of comveyoer lines for

g onxne and for assemiiiing finisbed machines. The uliinmate in

g bechniowes is used ov the Yrasavy Prolegariy piant in Mogcow, the

s

Largeat doviet produser of mechine $o0is. This plant produses about 12,000

w

A preay, usding copreyoy iy

Fanys. ol 813G A movinz conveyor for asssmbly.
uging ainilar methods, has been

iiiins machines annually since 1950.

bhes, miiling machines, and upright

":.J

pincuyn ol easines

= ogaehines use simiiar methods bub not 3o extensively as the two

wiks meaRioned sbove. Sowist officicds elalw that about 4O percent of

mebadoutbiog wachin: toole arve produced by ssane of these mass

creaisrhion medy

hine ool vlsnite. inciuvdisz »ll of the bullders
¢ oEEaGiTArY. emnioy sm2ll bateh production methods.

Approved For Release 2000/04/19 : CIA-RDP79T01049A002600010002-0

she wehine ool foduster. amd that metgleutiing machine tools repre-

EELnOCe o mﬂczuulng boses, beds, head-

it | WET ]

b1 4

"



Approved For Release 2000/04/19 : CIA-RDP79T01049A002600010002-0
Seyncur Melmsa, Assoeiate Professor of Industrial Fngilneering uid
Colmibia Undversity, who visited machive tool plante in the USSR and

Wegtern Buvrope in 1959 as a comsulsant for the Furcpean Produstivity

kgeney, OKEC, found that the monufueture of certain 16 inch swing engine
inthes ix #he USSR using mass production methods required 200 man hours.
in Yesiern Euvope the produetion of a similar machine Yool required 600-800
mivk hours per machipe ::‘:2/

uetheds of mass prodvetion are not used in the machine tool industry
of Western Burcpe and nve tsed omly in « few plants ia the ug,
The main recomcendation of Professor Melmsn in his report to the EPA was
“at souch ;nethods shouliba twkroduced rapidly into the machine tool industyy
of ¥esterm Burope. The cizmmtm:e-s which [ wor sush aa organization of
grosuation in the USSR, however, ve noi present in the machine tool
industries of Western BEurcpe, as was pointed out by a report issued by the
British Bourd of Trade ‘;_’:_'32/ | Nor axe they favorable in the machine tool
irdustry of the US. In the market economles of the US and Western Europe;
the demand for a single model is not sufficient %o Justify mass production

aethods of sonufscture. Mochine tools are tallorel to the customer's

renuiramens 40 o much grester degvee then in the U3SR. The trend is increaeing
ip whe US ené Westernm Burope toward the production of larger; more complex,
apd more highiy speciaiized maehine tools, which are not compatible with
the standard and general purpoge designs that would have to be produced
snder copditions of maass produetion.

Zowiet pride in the msss producticn methods used in the machine Tool
iwdawkry i3 masched by displeasure with the bigh degree of vertical |

tezyraticn of the imdustry in the USSR. Captive foundriez in 1960 satisfied

mn
5

G2
W

pereert of the inmdustry’s requirements for custings, and almost all of

- 30 .
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the ol mte produced their own stampings and forgiugs..@.}:/ In the US in 1958
oniy 2.9 percent of the metaleutiing mschine tool plamts had their own
foundries, 0.2 percent had forging shops, and 2.7 percent carried out
stamping, bisnking, nd forming operations. A1l specialized machine tool
piaats in Yhe USSR_ hwe tool and die shops. In the US in 1958 onmly 12
nercent of the mochine tool plants had such shops.

o :perease the efficiemcy of machine tcol produetion,the USSR plans
o establish more centralized foundries and forges. By 1965.centrulized
foundries are to produce 65 percent of the eastings required by the muchinoe
toand indurtry instead of the 15 percent produced by centmlized foundries
ot the peginning of the Seven Year Plan. Cenftralized Forges sre to produce
e :}.:37?;3 percent of ihe required stampings cnd forgings by 1965.

Tae rrest movwmt of vertical integration in vhe 'Soviet industry would
novmadly indlecte ~ less efficient industry than that of the US. A paveity
of & o on the Soviel miwchine teol lpdustry prevends an adequate comparison
hekveen the two coundries. A valiant attempt to do so waz made in the USER
by Husnebsow snd Sergeyeva resulting in a conclusion that productivity of
ivbor in the Soviet machine vool industry in 1953 was 53.7 percent that of
the U8 4n 14%‘_5::»/ Althouvoh these two ladies made numerous adjustments
f; achieve commoxebility, the camparisons are of doubtful validity. The
wuEhors procesd from the premige that US machine tool plumts are basicully
wanaining and ssembly enterprises, an jupression conveyzd by the statistical
ceports ¢f the Bureau of the Census. Although this is true for most of the
smriler piants, muny of the largeat producers periorm both casiing nd
Toruing (pevetions.  In adéibion, the authors overexiend the US statistics
in sonciuding that "castings, forgings, gez_z‘rs, spindles, tuyret heads,

nnd other components aye purchased from firme outside the iodustry.”

- 20 -
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Aghually roet of the larger US machine tool firms produce their own gears,
sonindiesd, nd turre_t heads, By cmnnar:_mg the machining .nd cssenmbly
operations of the two countries, the chiet writers overstate the efficienny
of the Soviet michine %00l industry, because in foumdry and forging
operntions, which re eliminated from the compariscon, Soviet productivity
12 lower %han in michining -nd assenmbly operations. Another basic defect
in the Kurznetsova-Sergeeva compariscn 18 the difference in the product mix
that has bheen discussed elsevwhere in this paper. The authors made a good
% re in vhis regrd by eliminating bench lathes and polishing machines
Yrom the US production, but they alsc should have eliminated s number of
sther types of low value. Had they dome so, the results would have been
nore favo:rable to the Soviet industry.

Aithovgh the data probably do not permit an aceurats comparison of

iaboy productivity in the machine tool industi-ies of the US and the USSR,

sunlified observers generally agree with Soviet economists thot productivity

in the US industry is higher than in the Soviet coumterpart.
Vi. Inveatories
in dnventory of mechine tools the US and the USSR are closer than
in pwedaesion. In 1958 the inventory of metalcutting machine tools was 2.2
million units in the US and 1.9 million units in the USSR. 23/ e USSR
carly in 1962 reporied an iaventory of 2.3 miilion units. Although the
precisge gize of the US inventory is unknown, 1t probably is s.bcut the same.

Yrm S inventory of metelforming mechine toola probably 1s iarger than

ﬁss_-‘ The most recent coumparible figares, for 1958, showed
tem U with an dinventory of 643,000 unlte, and the USSR with about

450,000 usits.
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The Soviel inventory of machine toecls is younger on the average than
what of tae US. A Soviet newspeper claimed in Jemuary 1962 that 50 percent
ov the Soviet metaleutting machine tools were less than 10 years old.2i/
in the US caly 39 percent of the voteleutting oachine touls are leas

than 10 v3ars old.

T Soviet elaiwm for

the are of its inventory impilieitly overstates the capabhlility of that
jpventory, Up throush the middle 1050°'s the USSR was producing a large
vrovortioa of obsolescent machine teoels, snd these tools make up the bulk
of the present Soviet inventory. Until recently. only & very small number
¢3 pgebhine tools irere serempad esch year, probably less than 2 pereent of
she inveatory. At present & large proportion of the Soviet machine tool
invenbory needs replacoment beceure of phvsicsl depreciation and tecause
»i vhe pravicus technological backwerdness of the Sovied machine tool models.
Sookepnen for Ghe US muchine tool industiy have urged strongly that U3
sFehine tools he replaced at & more rapid rete, an objective that recent
ShHENges in the tax lasys a2 desligoed to @.cqmpliaho

Sest dhe U8 with a praduction of 89 million tons of crude steel
to process 1c 1%0L should be able fo get &long with an irventory of wmetal-
sudhing machipe tools of adout the same size as the USSE, whlch produced
anily T wiliion tons of cmide asteel in l96.'g suggests that the U3 lnventory
is move produciive than that of the USSR or is utilized more efficiently.
Soviot officials are considersbly concerned over the low rste of utilization
i whalyr mechine tools, sad severst recent articles in the Soviet press

henea desdt with thls matter. A vesr sago st the XXX Party Congrensg 1t
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wes reported That s sswpling by the Ceptyal Commitiee showed that ons-sixth
of the machinery inwvestory vae idle during the first shift and cme-third
during the segeond shift. Down time within shifts for some typss of machinery
{(presumably weferring mostly to metalusrking mecehirery) weached 18 percent
of total vork time. 25/ Amother factor of comcern to Soviet officials
is the high percentage of meehine tools used for repaiy. Forty-two percent
of the mechine tool inventory is located outside of machine building,
¢« xb of it ia ropair esterprises. 26/

ViI. Foreigm Tradas

The USSR is s uet ispovter of mechine tools, havisg imported during
195T-61 machine %ools valued st $433 millicn and exported mmchine tools
volued at $269 million. The US is a net exporter of muchive tools, having
jmpozted durisg the same pericd machine teols valued at $165 million and
emported meekine tools valued at $793 million.

Scviet lLmporits of mschime tools, as chown in Table 5, page 24, have
incyeased comsiderably from $61 milliom im 1957 to $111 million in 1961.
Soviet expoxis of machine tools, as shown in Table 6, page 24, hovever,
Beve not moved comsistemtly upward.Soviet exgorts of machine tools rose
from $52 millien in 1957 to $73 millicm im 1959. In 1961, however, these
dsliveries hed fallem to sbout $43 million, ebout 18 percent less than
exports in 1957. 27/ US expozis of metalcutiisg machine tools incressed
56 peveent duving the pexicd, snd lmports incyessed by 18 pereemt. 28/

U8 fowelgn wrede in meehime tosles is & larger percentage of US
Sompotic prodection then is the cnse for the USSR. U8 exports of
wetaloutting machives during 1957-61 were egquivalent to 18 percemt of
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Table 5

U8SR: Imporis of Machine Tools

1957-61
Thousand US §

Year Metaleutting Metslforming
1957 32,161 28,749
1958 43,169 34,925
1959 46,089 35,936
1960 62,899 38,17k
1961 69,356 41,575

POTAT, 253,67k 179,359

TOTAL METALCUTTING AND METALFORMING 433,033

ey eeio s ]

Teble 6

[158R: Exports of Machine Tools#®

195761
Thousard US $
; Year Metelcocutting Metalforming
1957 L0, 245 11,973
1958 29,068 6,550
1959 59,568 13,703
1960 50,077 15,182
1961 33,354 9,433
TOTAL 212,312 56,841

TOTAL METALCUTTING ARD METAUFORMING 209,153

F T hnnus). totels include estimates of the value of machine tools exported
a8 part of complete plants.
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A

1z wodnztion, vidlle similaer Joviet exporta wers otly 4 percent

# Aroiet grofaction. U8 inporis of mewl
TRing wiendoas durdng A9N7-01 were emulvalent to shont 3 vercent of
EL80
rrtdon waile similow Savied Saonaris/were B percent.

3oviet ioport: of sashing toole bhave come Prem the Buranean

perndidtae ) priveivally Eeet dewmanv, Ouechoslavelkis, and Hemngery. Taring

Vestorn Eropean cowmbivizs. envtioulerly West fermany and Switeer.

B, sectpe Ainereasinsly dmoor s

2g swrpliers fo the USSR, Tyoortas of

ahine toela bove ammainted of g0l Svnes. but vreeision and

s beempaas bypes peedapiosto,  Tmmovk: of ssperelenaranns fumes aaus il

ERTY S S 2z, Ipemine Bne Sast bwo vesrs, hhe USSR haa
E el pngngaessiuiiy bo buy Jona Bhe U3 brnnsPer linen for vhe 3orfet

Cgrindere Yoy the snddfrisotisn heasrdnos

Turchased by the UHER from Ttaly
ine o ewe of the Soviet haarvings wiavie,

sameivome fenla bave poge to nthen Wae econ-

FAns.  9he drop in value oF Soviet exnorts

8 enwhidne booda feon 1959-00, 1e éoe in peek to ghe Arey in Soviet deidveriep
T wrmpmd gt Ohinn . Beaoraa 40 the oederdevelopeld countries of the Foean
vonle have inereased in wacest vears. Cubs, the AR ( Euvot ) snd Tndde were

in LOEL.,  Soviet evports o the irdustreial Weet

EEE P precise nehrern of Soviet arnerts of waehine
el & yvier traete pandboaoss Tory A larce
. exnorha dn a wenawel cptepory labeled zaulpment
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of ecoamplehe plants for selected yeazs. These &eﬁv&ﬁea, are generally
se:"-.réfa.‘i. timag those of exports spesificaliy identilied ss ma,ch_ine tools.
For sxampie, in 1960 the USSR emported about 2,100 units of metalcutiing
mechines, specifically identified 32 machine %ools, while 5,000 units |
were exported a8 part of "complete (lants." | |
VIII. Researet:

*mé 7S3R for many yesrs has ¢avoted substaniial resources to
resesrah on machine tools. Soviet research in this fleld contimies
unatated in mmaréusa central ﬂeias:zﬁ.m.fie repsareh imtitutet}g sx;aczimﬂ
desigs bures:s, and the desigs hurerns of the wore ilmportant méhirxe:
tool plmnts. The Experinental Sciensific Reszarch Institute for
Machine Tools (ENIIME), loceied in loscow, is the central institute

for the industiy, with nany iRvorstcries for basic research on metal-

gubtting mashina Goole. ENIIMS develops and produces prototypes ,

wizich srs then asslgned 1’:.9 other plonks for gquantity produciion. This
ipgtitute kas Tinsl seceplance mu‘i:,}'}.:::-:ri'ty for all new developnents and
probotypes of metaleoutting maehine ocle originating in other institutes,
planis, end design hursaus.

Basic rasearch on metalforming méchine tools end processes is
cerriedl out st the Central _Eieie;:-;'i:,m’ia Dgsearch Instituite of i’echnele,gy
ard Machine Fuilding (Ta¥iIish) is Moseow. Tuis institute also
perdorms besic resesreh oa c:wme:r: equipiert and on materials for
| machine tuildiag plants. The exphasis in the meﬁ&lféming field has
been on hydreulies, especially as selated to the design of heavy_
presces. DBevelopneat of mechenioal, pressos sad for@gj.ng; nmchinery

ic emﬁuu‘aaﬂ. at‘thge Bperinenial Solentifle Hesemrch Institute for
Forge and Press Machine Building (BVITHMAS) in Moseow.
' .3 -
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Yam 70.00-%0n Forgivg yvess snd voee 20,000-ton extrusiocn

D hudit by the USSR probably were designed. by TsNIITHASh, which

airo has developed s new coneert of buillding large forglng presses
o more than 30,000 tons,. using & iscge cylinder of presiressed

cebe o conbain the moving components. ‘The USSR ciaims that

this concevb will eiiminate tho need for building any more large
Powging preazes of convenbions:. all-metel construetion, In the

U8 42 only wrasses of more than 30,000 tons thet were aver buils
gowrs two eash of 135,000 aad 50.000 tona. These presses, of all-

mersal eongbruction, were buiit for the Aixy Force in the nid-19950"'s.

Foawsr Germany was che oaly other coumiry ever to build & forglng

3

323 me large ag 30,000 tons, and this press also was of #il-metal

i

el

aonzbruehion.

feerner funchion of the cenirel reseswch institutes is to

o

Lcvelon standavds for noternizing the oldex machine tcols or converting
trer Lo watorstic evele. In 1361 most of the research inatitutes of
tre pachine ool industry were working on various projects concerning

Drosramiag eovbreks of mecaice fools aad electrosperk and ulvrasonic

f=8
*n

shining.

e 1T
PRI

R 1o engegesi in exbensive resesrca on varigus pheses of
FAgy emengy wwbe Torming {Bepd }* and bas bad considerasbie success in
suriloations of s tedmigue, Yhere is no evidence,

fkes ey
LI 3 ?‘y =28

ey, of $acesssiil &ypdieselon of HESF % produetion processes

@ 56 i

A bne USSE.

Lon F egplosives, gases, eiectrical energy,
ails ny cooding, forwding, drawing, ard
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Considerable rescarch cr machine tools also tekes place in
Wegtorn Buraps and the US. Ia some Western Burcpean countries this
reszarch is partially centrelized--in Germeny, for exanple, in the
Technishe Bochsehmie im Aschen end in Great Britain, im the Producticn
Engincering Bescarch Assceiation. In the US, however, research oo
mechine Hoolz is petlther centrslized nor coordinated. Applied resesrch
is, of course, carxied osut by the varicus machine tool menufacturers.
Besic research 12 dome at certain universities and at come priwate
research orgaalzations, the projects of which axe fimenced by individual
zachine €60l firms. Scuwe besis rosearch on mtaicuttmg is dope by
manufacturers of culting tools and tool stesls., The research of mamu-
fecturers and of private research orgamizstiocns finamced by maxmfacturers
iz propriebery and nct made availsble throvghout the industry.

Mach of the basie reseazchjon new msthods of shaping and Femoving
metal is perfoxmed cutside the machive tool industzy. Most of ¢the early
research on high ensvgy m‘ée-famiag was dene in the airerxaft indw try;
either diractly or indirectly frem funds provided by goversment defemse
contracte. Scuw of the plosser work on electzical discharge mathods of
wetalvorking was dose by a steel produecsr. Electronie fiwmes have
invested heaviiy in wszeavch bn controls for mmerically coniroled machine
toola.

The rapld paco of techmological development ia metalworking processes
means thet wvessaveh is likely to comtinwe et en ineressisg vete in both
the US and USSR |
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